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Executive Summary

Waste Management Area (WMA) T, which contains the T Tank Farm, is regi  ted
under RCW 70.105" and its implementing requirements in WAC 173-303-400.2

The Washington State Department of Ecology (Ecology) has been authorized  the
U.S. Environmental Protection Agency. in accordance with Authorized State Hazardous
Waste Programs,3 to conduct its hazardous waste regulatory program in lieu of the
Resource Conservation and Recovery Act of 1976 (RCRA),4 including the requirements
in 40 CFR 265, Su  art F.5 The WMA T is also subject to the requirements of the
Hanford Federal Facility Agreement and Consent Order,® with Ecology identified as

the lead regulatory agency for the unit.

The WMA T was placed in assessment monitoring in 1993 due to elevated specific
conductance. A groundwater quality assessment plan was prepared in 1993
(WHC-SD-EN-AP-132)7 that described the monitoring activities to be used to
determine whether WMA T had affected groundwater.” at plan was updated in 2000
(PNNL-12057)8 for continued RCRA groundwater quality assessment, as required by

40 CFR 265.93(d)(7).% The WMA T assessment plan was updatéd agaiﬁ in 2006
(PNNL-15301)10 to include information obtained from seven new wells installed at the
WMA after 1999 and information from routine quarterly groundwater monit.  ng during
the previous S years. This document supersedes the 2006 assessment plan to include

significant events that have occurred at WMA T since that time.

T RCW 70.105, “Hazardous Waste Management,” Revised C of Washington, Olympia, Washington.

2 WAC 173-303-400, “Dangerous Waste Regulations,” “Interim Status Facility ~andards,” Washington Administrative
Code, Olympia, Washington.

3 Authorized State Hazardous Waste Programs, 42 USC 6926, et s

4 Resource Conservation and Recovery Act of 1976, 42 USC 6901, et seq.

5 40 CFR 265, “Interim Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities,” Subpart F, "Ground-Water Monitoring,” Code of Federal Regulations.

6 Ecology, EPA, and DOE, 1989, Hanford Federal Facility Agreement and Consent Order, 2 vols., as amended,
Washington State Department of Ecology, U.S. Environmenta  >tection Agency, and U.S. D wrtment of Energy,
Olympia, Washington.

7 WHC-SD-EN-AP-132, 1993, Interim-Status Groundwater Quality Assessment Plan for the Single-Shell Tank Waste
Management Areas T and TX-TY, Rev. 0, Westinghouse Hanford Company, Richland, Washi  on.

8 PNNL-12057, 2001, RCRA Assessment Plan for Single-Shell Tank Waste Management Area T at the Hanford Site,
Pacific Northwest National Laboratory, Richland, Washington.

9 40 CFR 265.93, “Interim Status Standards for Owners and Operators of Hazardous Waste eatment, Storage, and
Disposal Facilities,” “Preparation, Evaluation, and Response,” Code of Federal Regulations.

10 PNNL-15301, 2006, RCRA Assessment Plan for Single-Shell Tank Waste Management Area T, Pacific Northwest
National Laboratory, Richland, Washington.
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e PNNL-17348. Results of Detuiled Hydrologic Characterization Tests — Fiscal and Calendar
Year 2005

e PN .-17732. Anulysis of the Hyvdrologic Response Associated with Shutdown and Restart of
the 200-ZP-1 WMA T Tank Farm Pump-and-Treat System

The salient results of the aquifer tests are summarized below:
e Local hydraulic conductivities are between approximately 6.1 and 9.7 m/d (20 and 31.8 fi/d).

e The vertical in-w. ow rates range from 0.001 to 0.017 m/m (downward). determined during
testing in two wells in the WMA T well network.

e Vertical heterogeneities in hydraulic conductivity were recognized among wells and within
individual well screens,

Prior to conversion of wells 299-W11-45 and 299-W11-46 to 200-ZP-1 OU pump-and-treat extraction
wells. the water table gradient beneath WMA T was approximately 0.001 (PNNL-16346, Hunford Site
Groundwater Monitoring for Fiscal Year 2006). After conversion of the extraction wells, the gradient
increase to approximately 0.0024 (based on March 2011 water levels). Using a water table gradient of
0.002, an effective porosity of 0.1, and the range of hydraulic conductivities obtained »m aquifer tests,
the groundwater flow rate beneath WMA T is between 0.12 and 0.19 m/d (0.39 and 0.62 ft/d). Figure 2-3
provides a groundwater map for WMA T in 2011.

2.5 Summary of Previo ; Groundwater Monitoring

This section summarizes the current and historical groundwater contamination at WMA T. Vadose zone
contamination is also summarized because any residual vadose zone contamination is a potential source
for future groundwater contamination.

251 Groundwater Contamination

The primary RCRA dangerous constituents found beneath WMA T in 2011 were chromium, carbon
tetrachloride. and trichloroethene. 1e source for the carbon tetrachloride and trichloroethene was
attributed to liquid disposal associated with processes at the Plutonium Finishing Plant (PFP) and not
WMA T. These constituents are monitored as part of the 200-ZP-1 Groundwater OU. Nitrate and fluoride
are also found in the groundwater beneath the WMA and are monitored for groundwater quality purposes.
Plume maps for all of these constituents are included in Hanford Site Groundwater Monitoring for 2011
(DOE/RL-2011-118).

2.5.1.1  Chromium

Chromium is the dangerous wa ' constituent monitored under the RCRA assessment program.
Chromium concentrations exceeded the drinking water standard (DWS) (100 pg/L) in eight wells during
routine sampling at WMA T during 2011. The highest chromium concentrations in wells screened at the
water table have historically been in well 299-W10-4, whi  is located south of WMA T. Recent
chromium contamination at WI A\ T is discussed further in DOE ~ -2011-118,
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Table 3-2 lists the constituents to be analyzed for RCRA monitoring. Wells are to be sampled quarterly,
semiannually, annually or biennially. Maintenance problems and sampling logistics sometimes delay
scheduled sampling events. If a sampling event is delayed for more than 6 weeks, that sar e will be
cancelled because it will be nearly time for the next quarterly sample.

One of the 72 analytes listed in Table 3-1, chromium, has zen found in groundwater and is attributed to
releases from the WMA only. In addition, nitrate is present in groundwater and is attributed to releases
from WMA T (see Section 2.5.1). Carbon tetrachloride and trichloroethene are also found in the
groundwater but originate from waste sites associated with the PFP. Thus, chromium and the supporting
constituents alkalinity, major anions (nitrate), and major cations (metals) are routinely sampled for RCRA
in the network monitoring wells (Table 3-2). The supporting constituents provide information on general
chemistry and allow for charge-balance computations to assess laboratory performance.

Sampling for the remaining constituents identified in Table 3-1 was performed once during the first
available sample event after Revision 0 of this plan went into effect to determine if these constituents
have impacted groundwater quality. Sampling was performed in the upgradient and near-field
downgradient monitoring wells (Table 3-2). The constituents not detected in groundwater were removed
from future sampling. 1f an organic constituent from Table 3-1 is detected in a grour vater sample and is
not attributed to contamination from another facility (e.g.. carbon tetrachlor : from the PFP),

a confirmation sample will be collected at the next sched :d sample event, with split samples sent to
different analytical laboratories. If the detection is confirmed by positive results from both laboratories,
the constituent will be added to the list of analytes for routine sampling to evaluate the extent of
contamination. If the detection is not confirmed, the analyte will be removed from future sampling.

Some of the inorganic constituents included in Table 3-1 occur naturally in groundwater (e.g.. barium,
selenium, vanadium, and zinc) letections of an inorganic constituent will be evaluated to determine if
the constituent is present naturally by comparison to sam|  results from the upgradient wells and
comparison to Hanford Site ba zround values (DOE/RL-96-61, Hanford Site Background: Part 3,
Groundwater Background). If it is determined that an inorganic constituent may be present as

a contaminant from the WMA, confirmation samples will be collected (as described f  the organic
constituents). If contamination is confirmed, then the constituent will be added to the routine sample list
to evaluate the extent of contamination. If the contamination is not confirmed, the constituent will be
removed from future sampling.

3.2 Monitoring We Network

Some of the wells in the WMA T monitoring network (Figure 3-1) are also sampled f  the 200-ZP-1 OU.
Sampling for WMA T and the 200-ZP-1 OU is coordinated to eliminate duplicate analyses and we trips.

Table 3-2 indicates the purpose of each well and whether the wells meet WAC requirements. Table 3-3
summarizes well construction information, including the  rent (March 2011) depth to water in each
well. As-built diagrams for the wells showing constructic  etails are provided in PN .-15301 and
Borehole Data Package for Two RCRA Wells 299-W11-25B and 299-W11-46 at Single-Shell Tank Waste
Management Area T, Hanford Site, Washington (PNNL-15776).
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A Quality Assurance Project Plan

The contractor’s quality assurance (QA) program describes the contractor’s QA structure, requirements,
implementation methods, and responsibilities. The contractor’s environmental QA program plan provides
the requirements for collecting and assessing environmental data in accordance with the following:

e 10 CFR 830, “Nuclear Safety Management,” Subpart A, “Quality Assurance Requirements™
e DOE O 414.1D, Quality Assurance

e DOE/RL-96-68, Hanford Analytical Services Quality Assurance Requirements Documents
(HASQARD)

e EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans

This quality assurance project plan (QAP]P) establishes the quality requirements for environmental data
collection including the planning, implementation, and assessment of sampling, field measurements, and
laboratory analyses. Sections 6.5 and 7.8 of the Hanford Federal Facility Agreement and Consent Order
(TPA) (Ecology et al., 1989a), Attachment 2, “Action Plan,” require that QA/quality control (QC) and
sampling and analysis activities specify the QA requirements for treatment, storage, and disposal (TSD)
units. as well as for past-practice processes. The HASQARD requirements (DOE/RL-96-68) alsoa vy to
this work.

The content of this QAP]P is patterned after the QA elem ts of EPA/24(0/B-01/003. The QAPjP
demonstrates conformance to the Part B requirements of Quality Systems for Environmental Data and

hnology Programs: Requirements with Guidance for Use (ANSI/ASQ E4-2004). T s QAPjP is
divided into four sections (as designated in EPA/240/B-01/003) that describe the quality requirements and
controls applicable to this investigation. This QAPjP is intended to supplement the co  actor’s
environmental QA prograr e

A1 Project Management

This section addresses the basic aspects of project management and will ensure that the project has
defined goals, the participants understand the goals and the approaches used, and the planned outputs are
appropriately documented.

A11 Pro : < Organization

The project organization in regard to planning, sampling, analysis, and data assessment is described in
the following subsections and is shown in Figure A-1. For each functional primary co actor role, there
is a corresponding oversight role within the U.S. Department of | zrgy (DOE).

A1.1.1 Regulatory Project Manager

The Washington State Department of Ecology (Ecology) project manager is responsible for oversight
of the work being performed under this groundwater monitoring plan. Ecology will work with the
DOE Richland Operations Office (RL) to resolve concerns regarding the work as described in

this QAPjP. Ecology can reque this plan during a regulatory compliance inspection for review,
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